Background: Asthma is a non-communicable disease with high morbidity in Indonesia. According to David Barker's fetal origin hypothesis, biopsychosocial as well as environmental exposure during gestational period affect health outcome in later life. This study aimed to determine the effect of bio-psychosocial and environmental exposure factor on the risk of child asthma in Surakarta.
BACKGROUND
Asthma is a non-communicable disease that causes morbidity and mortality because of uncontrolled asthma attack. Based on Global Burden of Disease Study, more than 345,000 people globally died for asthma (Lozano et al., 2012) . In Indonesia, asthma is rarely reported yet it can cause sudden death, it is illustrated from the study data of Survei Kesehatan Rumah Tangga (SKRT) or Household Health Survey of Health Department of the Republic of Indonesia in 2004 that in various provinces in Indonesia asthma ranked 3 out of 10 as the leading causes of death in Indonesia (Sihombing et al., 2010) . Based on the latest data from Sistem Informasi Rumah Sakit (SIRS) or Hospital Information System, mortality rate for asthma in Indonesia is 63,584 people (Depkes, 2014) .
Asthma prevalence is increasing in the last two and a half century (Ferreira et al., 2010) . The increase that occurs among children and infants is approximately 10%-85%, it is higher than that of adults which is 5. 4% (Oemiati et al., 2010) . Relatively big asthma prevalence also occurs in low economy level society. Various studies prove that social-economy factors such as income greatly contribute in the incidences of respiratory diseases (Machmud, 2009) .
The cases of asthma in Surakarta in 2014 were included as the top three of the leading non-communicable diseases after hypertension and diabetes (Dinas Kesehatan Kota Surakarta, 2014) . Based on preliminary study in Center for Community Pulmonary Health of Surakarta, the number of visits of asthma patients in the last three years was fluctuating. In 2013 there were 882 patients, 461 patients in 2014, in 2015 it decreased into 264 patients and it was estimated to be increasing in 2016 since there were 379 patients up to the month of July.
The risk of asthma development is an interaction between host factor and environmental factor. The host factor here includes genetic predisposition that influences the development of asthma, namely genetic, allergy (atopy), brochus hyper activity, sex category, and race. Environmental factor includes allergen, cigarette smoke, air pollution, diet, social economy status and the size of family (Perhimpunan Dokter Paru Indonesia, 2010) .
Recent finding revealed that the risk of asthma is not merely caused by genetic and environmental factor, however it is also influenced by intrauterine environment since the gestational period (Wright, 2010) . Guxens et al., (2014) revealed substantial evidence that psychological factor such as stress exposure during prenatal period as critical toxic exposure started from gestational period and permanently may change the system (of body immune, autonomic (nervous) system, neuro-endocrine and oxidetion system) that influence the development of lungs and respiratory disorder.
Meta analysis study conducted by
Stress exposure during gestational period generates performing unhealthy behavior such as smoking during prenatal and it leads to bigger risk for premature birth and low birth weight. Children who were born with low birth weight are susceptible to suffer undergo deterioration of respiratory function and have increased risk of chronic respiratory symptoms in their first seven years of life (Raheleh et al., 2016) .
Meta-analysis study by Xu et al., (2014) stated that children who were born with low birth weight have 16% higher risk to suffer from asthma, the association is not in accordance with the facts, since low birth weight is not the only factor that contributes to the development of asthma. The influence of low birth weight toward asthma is as significant as other risk factors, such as family history of asthma and air pollution (Vernon et al., 2012) .
Intervention in a form of primary prevention is greatly needed to reduce the risk of asthma as well as to increase individual and population health status by changing the wrong course of a lifetime journey (Murti, 2016) . Based on the issue, researchers were interested to dig out deeper the causal factors of asthma both directly and indirectly among biological, psychological, social and environmental factor. Even though the effects between biopsychosocial factors with asthma incidence have been studied recently, however in Indonesia they are only few and there is still controversy on biopsychological factors toward mechanism of asthma occurrence
This study aimed to analyze the effects of biopsychosocial and environmental exposure toward asthma incidence on children.
SUBJECTS AND METHOD 1. Study Design
This was a case control study conducted in Jebres, Laweyan, Banjarsari, and Serengan Sub-Districts, Surakarta, Central Java, from November 1 to November 26, 2016.
Population and Sample
The targeted population was children who live in Surakarta. The source population (accessible population) was children who lived in Jebres, Laweyan, Banjarsari, and Serengan Sub-Districts. A sample of 105 children aged 6-15 years was selected by using fixed disease sampling comprising 35 children with asthma and 70 children without asthma.
Study Variables
The dependent variable was asthma. The independent variables were maternal education, child psychology, smoke exposure, maternal stress during pregnancy, family income, indoor air pollution, and birth weight.
Data collection
Data on child asthma were obtained from Center for Community Pulmonary Health (BBKPM) Surakarta. The other variables were collected by questionnaire and record. The data were analyzed by path analysis run on Stata 13 program.
RESULTS

Study Subjects Characteristics
The result of study subject characteristics in Table 1 showed that as many as 52 children (49.5%) were at early stage of age (6-7 years old). The number of male and female subjects were almost equal with 56 male (53.3%) and 49 female (46.6%). As many as 33 mothers (31.4%) were working at home. 
Bivariate analysis
Variables in bivariate analysis in Table 2 were children asthma status, cigarette smoke exposure, indoor air pollution, children psychology, maternal psychology during gestational period, family income, maternal education. The method used in the study was chi-square test. Table 2 shows that cigarette smoke exposure (OR= 47.66; 95% CI= 0.41 to 2.40; p<0.001) and indoor air pollution (OR= 41.25; 95% CI= 11.84 to 143.62; p<0.001) increased the risk of asthma in children. Figure 1 . With the value of degree of freedom (df)= 21 which meant over-identified therefore path analysis was possible to be conducted. Table 3 showed the results of path analysis model. High indoor air pollution (b= 2.43; 95% CI= 0.60 to 4.27; p= 0.009), high child stress (b= 3.49; 95% CI= 1.18 to 5.81; p= 0.003), and high exposure of cigarette smoke (b= 3.44; 95% CI= 1.07 to 5.80; p= 0.004) was directly increased the risk of child asthma. Birth weight ≥2,500 g reduced the risk of asthma in children.
Maternal education, family income, and maternal stress during pregnancy were indirectly associated with the risk of asthma in children.
Maternal education ≥Senior high school (b= 1.57; 95% CI= 0.62 to 2.52; p<0.001) increased the likelihood of high family income. 
Figure 1. Model Identification of Path Analysis
DISCUSSION
The effect of maternal education and family income on child asthma
The result of the study indicated that there was a positive and significant effect of maternal educational level and family income toward child asthma incidences. Educational level affects one's occupation. The higher the educational level is, the easier in finding job will be to earn higher income than Regional Minimum Wage, in contrast, the lower the educational level is, the more difficult or less easy to find job will be to earn income more than Regional Minimum Wage
The result of the study is in line with a study conducted by Dharmayanti et al., (2015) that mentioned that household with high social economy status, whether it is from educational side, income and occupation, possesses bigger economy capability to maintain the family health condition and will strive to make the family leads a healthy life. Accomplishment on higher education improves family income and productivity. Education is a way to the betterment and achieving family's social and economy wel-fare. Other study by Thakur et al., (2013) also mentioned that low educational status and income are associated with the high prevalence of asthma.
Observing maternal educational background as the study subjects, it was revealed that most mother were ≥Senior High School. Relatively decent educational level leads to the capability to absorb the information about asthma and the preventions. The information concerning the disease is obtained from mass media, information from trusted persons (family, relatives, and others) also from health workers when the mothers take the children to get medical treatment.
Family with higher income has higher awareness in prevention efforts. Prevention effort is any deed conducted to prevent recurrence. The efforts include getting medical treatment or regular medical checkup, nutritious foods, preparing emergency drugs for sudden asthma attack, and healthy environment. Meanwhile family with low education gets low-paying jobs. Family income level which is lower than regional minimum wage affects family awareness to conduct prevention efforts (Maidartati dan Persaulian, 2015) .
The effect of family income and indoor air pollution on child asthma
The result of the study indicated that there was a negative and significant effect of family income and indoor air pollution toward child asthma incidences. The higher the income is, the easier to meet family daily needs and other needs, on the contrary, the lower the income is, the more difficult for the family to meet their daily needs and other needs. The result is in line with the result of a study by Irawan and Windi (2012) which stated that there is a significant different between asthma patients and non-asthma patients with low economy status toward home environment. Low income increase the risk of asthma related to poor housing condition.
A parallel study was also conducted by Fattore et al., (2015) which stated that children from family with low social economy status are more at risk to undergo stresssed situation and heavy disease incidences. The situation develops negative and unhealthy behaviors by some members of the family such smoking activity and increasing the concentration of indoor air pollution that may affect pulmonary function. Social economy is a determinant factor of home environmental cleanliness. Family whose household cleanliness is less will increase indoor air pollution, therefore it affects on asthma incidences and asthma attacks also children's body immune.
Income is all earnings obtained by family whether in a form of money and services. People with small earnings can only afford to meet their daily needs. Middle income family are more aimed to meet proper basic necessities such food, clothes, housing, education, and others, whereas well-off fa-mily with high income are able to meet all the necessities they desire (Ravik, 2008) .
The effect of indoor air pollution on child asthma
The result of the study indicated that there was a positive and significant effect of indoor air pollution and child asthma incidences. It means a house with high exposure of air pollution might increase asthma incidences. The result of the study is in line with a study by Mc Connel et al., (2010) which stated that both indoor and outdoor (at school) air pollution greatly contribute to child asthma development. Similar study was also conducted by Zheng et al., (2015) which stated that the impact of short term exposure of indoor air pollution may increase the risk of asthma exacerbations.
Air pollution is a condition in which air contains chemicals, particles, other living organisms that generate harm and inconvenience to humans. Indoor air pollution may generate serious health threat, such as perfume spray, mosquito spray, dust in the closet, cigarette smoke and others. For asthma patients, the inflammation response occurs higher than healthy individuals.
Intensive exposure of various pollutants is associated with various forms of respiratory disorder, deterioration of pulmonary function, as well as other chronic respiratory system diseases such as asthma and chronic obstructive pulmonary disease. The occurring mechanism is the continuous exposure will generate the occurrence of repeated inflammation responses and trigger permanent respiratory tract damage (Hari et al., 2010) .
The effect of maternal psychology during gestational on child asthma
The result of the study indicated there was a negative and significant effect of maternal psychology during gestational and child birth weight toward child asthma. It means, mother who undergo heavy stress during gestational period has small or low possibility to give birth to an infant with birth weight ≥ 2,500 g. the study is in line with a study by Rasyid et al. (2013) which stated that heavy stress suffered during pregnancy, significantly gives risks of Low Birth Weight with 1.7 times higher risk than mothers who do not undergo stress or mild stress during pregnancy.
Another study by Monk et al., (2012) stated that heavy psychological stress during pregnancy increase the risk of prematurity, low birth weight, nervous developmental and cognitive inhibition, hyperactivity disorder, and other mental disorders. The result of meta analysis of a study by Van de loo et al., (2016) also revealed that prevalence of wheezing, asthma and other respiratory symptoms is higher on children whose mothers underwent heavy stress during gestational period compare to those whose mothers did not undergo stress.
A study by Dunkel and Tanner (2012) revealed that theoretically pregnant women who undergo various pressures both physically and psychologically, are generated by various factors. The condition triggers the increase of cortisol hormone and stimulates prostaglandin hormone for uterus to contracting before its time that leads blood vessels to contracting that fetus suffers from nutrient deficiency through placenta and potentially to give birth to low birth infant.
The effect of child low birth weight on child asthma
The result of the study indicated that there was a positive and significant effect of child birth weight and child asthma incidences. It means, low birth weight may increase the rate of child asthma incidences, on the contrary, normal birth weight may reduce child asthma incidences. The study is in line with a study by Liu et al., (2014) which mentioned that low birth weight is associated with limited normal development of lungs and affects asthma development in the child's future life. Children with low birth weight are likely to undergo respiration function deterioration and have increasing risk to chronic respiratory diseases during their childhood.
Based on the result of the study it was found that low birth weight is associated with child asthma incidences. Low birth weight is one of the risk factors of respiratory diseases such as hyaline membrane disease, respiratory tract infection including asthma. In baby with low birth weight is often found organs immaturity such as respiratory organ, it affects the initial adaptation process in responding various harmful exposures during infant and early age such as cigarette smoke, saw dust, and antibiotic administration that generates remodeling process of respiratory tract or airway remodeling (AR) (Rasyid et al., 2013) .
Another mechanism that underlies the association between low birth weight and asthma is the increasing sensitivity toward allergens, inflammation, and bronchial hypersensitivity. The result of the study is in accordance with a study conducted by Xu et al (2014) in China that reported that at the age of 5 there are more children with history of low birth weight who suffer from asthma. 6. The effect of child psychological disorder on child asthma The result of the study indicated that there was a positive and significant effect of child psychological disorder toward child asthma incidences. It means a child who suffers from asthma has higher psychological disorder than a child who does not suffer from asthma. It is in line with a study by Putu (2012) that stated that asthma patients who undergo heavy psychological disorder (emotionally stressed) have 4.4 times bigger possibility to have asthma attack than asthma patients who do not undergo heavy psychological disorders.
The result of the study is similar with a study by Budayani (2015) who conducted a study about the level of anxiety with the sleeping quality of asthma patients, that there was a significant effect of level of anxiety and sleeping quality toward asthma morbidity. Therefore it can be concluded that stress or emotional disorder may become the trigger of asthma attack and it is possible to aggravate the existing asthma attack. Stress may deliver someone to certain anxiety level that triggers the release of histamine and leukotrienes which generate respiratory tract constriction in which it is marked by sore throat and shortness of breath, and eventually may lead to asthma attack.
Based on child psychological disorders, the average children who suffer from asthma undergo stress for the occurrence of asthma attack and most children with no asthma do not undergo heavy psychological disorders for the occurrence of asthma attack. The researcher has discovered that the cumulative level of stress may cause physiological allostatictol burden that may affect a child's body. In addition to general physiological burden, the effect of stress to biological system that relevant to specific disease may have implication to the disease (Harsono, 2014) . 7. The effect of post-natal cigarette smoke toward child asthma The result of the study indicated there was a positive and significant effect of post labor cigarette smoke toward child astma incidence. It means, high exposure of cigarette smoke may increase the asthma incidences on children. The study is in line with a study by Burke et al. (2012) which stated that high exposure of cigarette smoke in the family increase the severity and frequency of asthma attack on children. Children with asthma because both parents smoke at least will be two times likely to suffer from asthma symptoms throughout the year than those whose parents do not smoke.
Another study by Millet et al. (2013) indicated that as the result of cigarette smoke exposure during gestational period, a group of people will be at high risk to contract a life time chronic respiratory disease. Another study showed that asthma patients who are exposed to cigarette smoke for one hour will suffer from 20% pulmonary function damage. On children, cigarette smoke will give the more severe effect than adults, it is because children's respiratory tract is narrower, that the frequency of breathing is faster that adults. As the result, the amount of cigarette smoke that enter respiratory tract is a lot more compare to body weight, since the body immune system does not yet develop therefore the emergence of asthma symptoms on children is faster than that on adults. The exposure of cigarette smoke (passive smoker) as the result of smoking parents may generate the occurrence of inflammation reaction in respiratory tract that makes children short of breath. The reason of the condition is because of the content of harmful contaminant in cigarette smoke that may cause respiratory disorder on asthma patients (Rasyid et al., 2013) .
The conclusion of the study is that there is a direct effect of post-natal cigarette smoke exposure, child psychological disorder toward child asthma incidences. There is an indirect effect of maternal education through family income and indoor pollution, and an indirect effect of maternal psychology during gestational period through child birth weight toward child asthma incidences.
